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MICHAEL SERVETUS AND THE DISCOVERY OF THE
LESSER CIRCULATION*
JOSEP TRUETA
I am grateful to the members of the Beaumont Medical Club for
their kindness in inviting me to give the Carmalt Lecture on a historical
theme. As a surgeon I could repeat what the French painter Ingres used
to say to the people who praised him for his pictures: "I am not in-
terested in painting; what I really like is to play the violin." My violin,
that is, my source of relaxation and rest, is history, and in particular,
medical history. You will not be surprised to know that I have con-
centrated my interest on Servetus, a medical personality who, apart
from his merits, was a countryman of mine. My purpose today is to
bring to your notice the results of some studies I made of the part
that Servetus played in the discovery of the pulmonary circulation
and on the chronological order in which the general idea was carried
to Padua and hence to William Harvey.
Michael Servetus, Miguel Serveto, or Miquel Servet, are the three
variants of his name according to whether it is written in Latin, in its
Spanish adaptation, or in its original Catalan form. In 1547, Martin
Guerrea mentioned that at the beginning of the century, a Ramon
Servet, married to Ana de Urroz, had four children-Catalina, a nun
in a convent at Saragossa; Ana, Anton, and Agustina. In a Protocolum
written by Martin de Colobar in 1504 we find Anton Servet married
to Catalina Conesa, daughter of the noble Pedro Conesa and Beatriu
(Qaporta. The couple, Anton Servetus and Catalina Conesa, later had
three sons: Michael, the subject of my present address, physician;
Peter, notary; and John, rector of the church of Polinlino.
Michael Servetus was born in 1511 in a little village situated in the
region bounded by the Pyrenees to the North, the river Ebro to the
South between the towns of Lleida (or Lerida in modern Spanish) to
the East, and Barbastro to the West. At the time of Michael's birth this
village was called Vilanova de Xixena-Villanueva de Sigena now in
Spanish. This village had been founded by the Barcelonian Count
Ramon Berenguer IV and his wife Petronila of Aragon in the middle
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of the XIIth century and was placed under the ecclesiastical authority
of the Lleida bishopric, under which it still remains, despite the in-
clusion of Sigena into the administrative province of Huesca since
1835, the year of the division of the old Peninsular kingdoms, with
the exception of Portugal, into forty-nine provinces. This had been
imposed by the Spanish Government as a reprisal for the rebellion of
the Basque Country and Catalonia, known as the First Carlist War.
No reliable data remain on the early education of Servetus, nor is
it known whether he went to the University of Saragossa or to that of
Lleida. It seems he was in Barcelona for a short time before going to
Toulouse, in South France, where he studied law. It was there that he
became interested in theological matters. This has been attributed to
his reading of the Bible, but I believe that Robert Willis was right
in suggesting in his book, Servetus and Calvin, that it was the reading
of the Theologia Naturalis liber Creaturarum written by Raymund de
Sabonde in the early part of the XVth century that decisively influenced
young Servetus. Sabonde had been born in Barcelona in the latter part,
of the XIVth century and taught medicine and theology at the Univer-
sity of Toulouse, of which he became Rector until his death in 1432.
The Theologia Naturalis had a large circulation from the beginning of
printing to the middle of the XVIth century, when the Catholic Church
suppressed its preface and put it in the Index at the Council of Trent.
The Theologia Naturalis was translated into French by Michael de
Montaigne and published in Paris in 1569; its influence on Montaigne
has been repeatedly recognised by several authors and even by
Montaigne himself who dedicated the longest and most elaborate of his
EssaystoSabonde. Thepurpose oftheTheologiaNaturalis is given in its
Prologue: "Two books are given to us by God for our guidance: one
is the universal book of the created things or the book of Nature. The
other is the book of the Sacred Scriptures. The first was given to man
from the beginning, when the world was made; the second is to supple-
ment and solve the difficulties met with. The book of the creatures
lies open to all; but the book of the Scriptures can only be rightly inter-
preted by the clergy. The book ofNature cannot be falsified, neither can
it be readily interpreted amiss, even by heretics; but the book of the
Scriptures they can misconstrue and falsify at their pleasure." At the
timeof Servetus, Sabonde's book was well known in the South of France
and particularly in Toulouse; Montaigne gives us a good account of
this when in his Essay XII entitled "Apologie de Raimond Sebond" he
tells us how his father received the Theologia Naturalis from his friend
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Pierre Bunel, "homme de grande reputation de savoir en son temps."
Bunel was a Toulousain who was born in 1499 and died at Turin in
1546. Like Sabonde he was a doctor and theologist who enjoyed great
prestige in Toulouse. The fact that Sabonde was a compatriot could not
have escaped the attention of Servetus. Theproofof Servetus' knowledge
of the Theologia Naturalis is found in his own writings; for example,
Sabonde explains how the rational exposition of God's revelation of
himself may be found in Nature. Servetus inserts the description of the
pulmonary circulation which he calls "a most admirable process' -sed
magno artificio"-in support of his religious beliefs in the chapter dedi-
cated to the Holy Spirit. He adduces his anatomical observations to
sustain histheological opinions in themanner recommended by Sabonde.
In some of the letters sent by Servetus to Calvin the same influence is
patent, i.e., when he writes: "And what are, after all, the Laws of
Moses? If they are conformable to Nature they are the Laws of God,
the author ofNature, older than Moses and to be observed by Christians
independently of Moses."
On his return to Barcelona from Toulouse Servetus met the
Franciscan Joan de Quintana, of Majorca, who later became confessor
to the Emperor Charles V. Quintana engaged Servetus as his private
secretary and the latter becamethereby a follower to the Imperial Court.
Even though there remain big gaps to be filled, we have somewhat
better information concerning the life of Servetus from that moment
until his death, when he was burnt at the stake in Geneva in 1553.
It is not my purpose to talk on the life of Servetus, but to find a way
across the intricate jungle formed by conflicting data, opinions, and
prejudices that surround his description of the circulation. Even at the
present day it is not clear to many people whether Servetus was an
observer of genius or a vulgar plagiarist either from the XIJIth century
Arab physician Ibn-an-Nafis el Quarashi or from Realdo Columbus,
the Italian anatomist, a contemporary of Servetus. The uncertainty
about all that refers to Servetus, apart from his tragic death, has con-
tributed to maintain unabated the interest in this unfortunate man.
Inparticular, medical men have never ceased to inquire into the Servetus
mystery from the date in 1694 when William Wotton gave the first
written account of Servetus' description of the pulmonary circulation
up to the present time. Sir William Osler and Harvey Cushing, to
mention but two of the greatest modern medical personalities, were
not free from this interest. Shortly before Servetus had sent to Calvin
in 1546 the first account of the pulmonary circulation by which the
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soundness of the Galenic physiology began to be questioned, the book
of Copernicus De revolutionibus Orbium Coelestium had seen the
light. With this book, published in 1543, the old astronomy of Claudius
Ptolemy was shaken to death, and with the denouncement of the
authority of both Galen and Ptolemy the path to modern science was
laid open. Why is it that scientists are more interested in studying and
discussing Servetus than Copernicus? To my mind this is due to the
facts I have just stated. Are we medical men indebted to Servetus as the
astronomists are to Copernicus? To answer this question is the object
of the present address.
Before going further and deeper into the problem let me remind you
about the way in which the pulmonary circulation came to be described
for the first time, at least in Europe. In 1546, Servetus had sent to
Calvin what the latter describes in a letter* to Farel as a great volume
full of his ravings-"longum volumen suorum deliriorum." A MS
kept in the Paris Library is believed now by almost all authorities to
be a copy of the original manuscript, a photostatic reproduction of
which is now in the Historical Library through the generosity of
Professor R. H. Bainton, who has presented his personal copy to the
Yale Medical Library. The Paris MS had been formerly the property of
the sixteenth century Basle bookseller Caelius Horatius Curio. On page
8 and following of this MS we find a description of the pulmonary cir-
culation similar to that which appeared in 1553 in the Christianismi
Restitutio, the book that cost Servetus his life.
We have in this MS the foundation-stone of the whole edifice.
As early as 1546, the ideas of Servetus on the circulation had been
fully stated and the great error of Galen exposed. It is likely that this
MS had a very limited circulation, if any, and for that reason the passage
on the circulation then passed unnoticed. The value of this document
lies in the fact that it places Servetus' discovery before 1546; how
long before is a matter for conjecture.
On the 3rd of January 1553 one thousand copies of Servetus'
Christianismi Restitutio came out of the press of Balthasar Arnoullet
inVienne. Onpage 170 we havetheseconddescriptionofthepulmonary
circulation ever made in Europe and the first ever printed. The book
was immediately condemned by both the Roman Catholic and the
Calvinist Churches and the greater majority of the copies were burnt.
But we have even now evidence that if the edition was decimated not
' The original letter of Calvin is in the Bibliotheque Nationale, Paris.
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all the copies were destroyed; testimony of this is provided by the
recorded existence at present of three copies of the original edition at
Vienne, Paris, and Edinburgh, apart from the possibility that a copy or
more may still be kept in the Reserved Room of the Vatican Library,
if the assertion of Sr. Manzini to P. Gener is based on fact. Apart
from these known copies, we have complementary data supporting the
fact that the Christianismi Restitutio had been in the hands of several
physicians of the North of Italy. In the first place evidence is provided
by the physician Giorgio Blandrata who qualified in medicine at
Montpellier in 1533 and was in Padua in 1552 after returning from
Poland; he had then settled in Mestre, near Padua, for two years and in
1554, went to Genoa to meet his friend Matteo Grimaldi, another
Italian physician. Blandrata who, like Servetus, was involved in theo-
logical discussions about the Trinity, wrote a small book entitled De
Regno Christi Liber Primi, a copy of which I have had the oppor-
tunity to examine in the Library of the British Museum; it had been
printed at Alba Julia in July 1569. This book is a reduced version of
the Christianismi Restitutio and its chapters follow in the same order.
Despite the fact that there is no reference to the pulmonary circulation
there, it seems impossible that a physician who read Servetus' book
with suchmeticulous carecould nothave noticed the strikingdescription.
In the preface of Blandrata's book he mentions the M.V.S. anagram
which corresponds to the M.S.V. (Michael Servetus Villanovanus) of
the ChristianismiRestitutio.
Apart from Blandrata - and also perhaps Grimaldi -we find
Johannes Sambucus, a Hungarian physician and savant who was in
Padua from 1553 to 1555 and had sustained a theological discussion
with Blandrata on what constituted Servetus' religious beliefs. A theo-
logian and a doctor, living in Padua in 1555, and discussing the
views professed by Servetus, Sambucus must have been acquainted with
the Christianismi Restitutio.
I have stated that the MS at the National Library of Paris had been
the property of Caelius Horatius Curio, the son of Caelius Secundus
Curio, a Padua doctor who was also interested in theology and was a
friend of Blandrata. It is believed by some that the Paris MS had been
his property before it passed into the hands of his son.
With these statements we have enough indications to show that
the Christianismi Restitutio had found its way into Italy, but I would
like to bring further evidence. In a letter written in 1539 to the
Senate of Venice, Melanchthon expresses his alarm because an earlier
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book of Servetus, the De Trinitatis Erroribus was known to have been
circulating in the area of Venice. That the interest aroused by Servetus
had not died down in 1553, is shown by a letter of Paul Gaddi-
Gadius-to Calvin, dated the 23rd July 1553, that is, six months after
the publication of the Christianismi Restitutio and written at the end
of a visit to Italy. Gadius writes:
The heresy that flourishes above all others is the doctrine of the proud and
Satanic Servetus, so much so that many of the faithful entreat you to come
forward and controvert his writings; a task to which they think you are the
more bound to apply yourself, as he boasts that no one has yet dared to con-
tradict him .... And truly his teaching, though it be of the most impious and
pestilent kind, is calculated to impose on those whose eyes serve them not to
see far before them.
It seems likely that the alarm and urgency with which Gadius
incites Calvin to come forward to oppose the influence of Servetus in
Italy could not have been caused by the publication of the De Trinitatis
Erroribus twenty-two years before, but by the distribution of the new
workofServetus, aworkmore "calculated toimpose" asGadius remarks.
Leaving this point, I now enter on the second part of my subject
which I begin by introducing to you a new personage, the Spanish
anatomist Juan Valverde de Amusco, or Hamusco as it was written at
the time in which he lived. Valverde had been a pupil of Eustachius and
ofRealdo Columbus with whom he studied in Pisa in 1544 and in Rome
in 1554, 1556, and 1559. The friendly relations existing between these
two anatomists has been expressed by them both. Valverde in the
preface to his Historia de la composicion del cuerpo humano declares
that "all the benefits that may result from my book must be attributed
as much to Realdo Columbus, my preceptor in this matter, as to
Andreas Vesalius." Columbus in his De re anatomica, writes that
Valverde was an excellent anatomist and a beloved friend of his.
When Columbus died in 1559 during the publication of his book, it
is believed thatValverde wasentrusted with the supervision of the work.
The description of the pulmonary circulation occurs in the books of
both Valverde and Columbus, but despite the fact that Valverde's book
was published in 1556 and that of Columbus appeared in 1559, the
authors who deny Servetus' discovery, attribute the idea not to Valverde
but to Realdo Columbus. The main reason for this, apart from the
superior authority of Columbus, is ascribed to a statement made by
Valverde that he had "on many occasions seen, together with Realdo"
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the evidence for the pulmonary circulation. Later, in 1559, Columbus
claims in his De re anatomica that a long time before he had seen the
passage of the blood through the lungs; he is then in accord with
Valverde. The preface to Valverde's work is signed in Rome in 1554,
that is, just over one year and a half after the publication of the
Christianismi Restitutio. In describing the lesser circulation Valverde
is very positive in asserting that no one had ever written about it.
The fact that he was a Spaniard giving evidence in favour of Columbus
-and of himself too-has been repeatedly mentioned by non-Spanish
scholars against Servetus' priority. The difficulty in interpreting what
had really happened arises from the ignorance of many foreign scholars
regarding the conditions in Spain during the XVIth century. Let me
give you some information on this most important point.
In 1515, Ferdinand II of Aragon, known as Ferdinand the Catholic,
died, and the Kingdoms of Aragon and of Castile were inherited for
the first time in history by the same king, the grandson of Ferdinand,
Charles I of Spain and fifth Emperor of Germany. Until then the
kingdoms of Aragon and of Castile had been two independent states
which kept separate Ambassadors in Rome and in other courts. Of
the feelings aroused by the union among the people of the two
countries we have a number of indications, one example of which
should suffice here. This is provided by Don Jorge de Varacaldo, secre-
tary to the Regent of the Kingdom, Cardinal Cisneros; in a letter he
wrote in 1515 to Don Diego Lopez de Ayala, personal representative
of the Regent to the king, he advises on the attitude Ayala should adopt
relating to the appointment of a single Ambassador to Rome for the
two kingdoms. He explains it as follows: "In what concerns Don Pedro
de Urrea [an Aragonese noble] whom it is said, some would like to
be Ambassador to Rome, be very firm, 'as the Cardinal has already
advised you and the Ambassador to the King, because it would be a
great mischief there being so many Castilians available, if our business
were placed in the hands of a Pharaoh as it would be better for the
Kingdom if we entrusted our affairs to the most bigoted Frenchman
than to any Aragonese." To realise the hatred this letter expresses it
must be remembered that France and Spain were almost continuously
at war during those days and a Frenchman was considered by the
Spaniards as a permanent enemy. The feelings expressed by Varacaldo
for the Castilians were reciprocated by the Catalans who constituted the
majority of the citizens of the kingdom of Aragon. A testimony of this
is found in Servetus himself who, in the Geography of Ptolemy he
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edited in France, writes of the Spaniards that "they are superstitious
and like the Irish are rude . . . and more given to idle play than to
industry." The measures introduced to rule the new united kingdom of
Spaindid notcontribute any relaxation to the internal tension among the
new subjects. Varacaldo himself tells Ayala in another letter [Carta 3
in the edition of Madrid, 1876] that "things are very quiet now as
no one thinks of causing any disturbance or of disobeying . . . and all
... is as calm as the palm of a hand, no one daring even to open his
mouth ...."
For several centuries and in some cases even now, Spaniards had not
treated Servetus as a compatriot; that explains why the eighteenth
century liberal Feijoo and the nineteenth century Morejon think that the
pioneer work on the circulation was that of the veterinary Surgeon
from Zamora, Francisco de la Reyna, who, in his book Libro de
Albeyteria, published in Burgos in 1565, refers to the lesser circulation.
Chinchilla, the Spanish medical historian of the last century, believes
that the great error of Galen had been first suspected by the teacher of
anatomy in Valladolid, Bernardino Montania de Monserrate, who,
after living for more than forty-five years in Castile and adapting his
Catalan name Montserrat to Spanish, was considered a national of that
country. Both assumptions are erroneous. Reyna wrote a good account
of the circulation as he observed it in the horse, but his is a description
appearing eleven years after that of Servetus' Christianismi, eight after
Valverde's Historia, and five after the De re anatomica of Columbus had
seen the light. The book of Monserrate, the Libro de la Anathomia del
hombre, had been printed, it is true, in 1551, that is between
the time in which the MS and the Christianismi Restitutio of Servetus
had been written; but unfortunately for the supporters of Chinchilla's
thesis, Monserrate had no idea that the pulmonary circulation existed at
all. He still believed that the "pores of the substance of the heart"
existed and he follows Galen in the description of the function of the
heart, except when he admits that "when the arteries are contracted
the heart is dilated and when the heart is contracted, all the arteries
are dilated, and when the heart is quiet all the arteries are at rest." But
this important observation, Saunders and O'Malley point out, is not
due to Montafia de Monserrate but to Guntherius of Andernach, who
describes it in his Institutiones anatomicae, Venice, 1538.
I am particularly interested in Monserrate because he may throw
some lighton the problem ofServetus. In 1549 the Valencian anatomist
Petrus Gimeno published Dialogus de re anatomica in Latin. This
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book of an anatomist such as Gimeno, who had been a pupil of
Vesalius at Padua, was in accordance with his master's teaching.
Montania de Monserrate introduced with his Libro de la Anathomia del
hombre the teaching of anatomy in Spanish; he decided to
write his book in Spanish because "many Surgeons and other discreet
men who do not know Latin, will profit from reading it, and because
at this time ... there are few physicians who know medicine but many
who write on the subject." This book has been well analysed by
Saunders and O'Malley and except for the illustrations it is entirely
medieval and may be considered a readaptation of the anatomy of
Henry de Mondeville.
The innovation of publishing an anatomical work in a vernacular
language could not have been unnoticed by any of the well-trained
anatomists, and in the case of Valverde he must have been most un-
favourably impressed by the contents of Monserrate's book. Juan
Valverde must have been a better anatomist than Montania de
Monserrate and despite the fact that Vesalius wrote of Valverde in his
Examen of Fallopius that he had never dissected and that he was a
plagiarist, Valverde must be considered a good anatomist. He thus
must have been deeply shocked by the work of Montania de Monserrate,
and his decision to write his anatomy in Spanish may be considered a
retortto Monserrate's book.
The Historia de la Composicion del Cuerpo Humano of Valverde
was printed in 1556, in Rome, by Antonio Salamanca y Antonio
Lofrerii. It is, as I have stated before, a reduced adaptation of Vesalius'
Fabrica, but in one or two respects shows some improvement on
Vesalius' work, particularly in his eye-muscle figures. Apart from these
small details the only important departure from Vesalius' teaching is
found on p. 97, where the pulmonary circulation is described. A doubt
comes immediately to mind: Had Valverde been acquainted with
Servetus' ChristianismiRestitutio? I firmly think so. I have given several
reasons why I follow the opinion of others and am convinced that the
heretical work of Servetus was known in Italy at the time of Servetus'
death or shortly after. But Valverde himself provides us with a strong
indication in favour of the suspicion that he became acquainted with
Servetus' work of 1553 not long after its publication, because in a
book Valverde published in Paris in 1552-De Anima et Corporis
Sanitatis Tuenda-the circulation is not mentioned, as Bayon testifies,
whereas in his Historia of 1556 in which the lesser circulation is de-
scribed, there is a preface signed in Rome on September 13, 1554, in-
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dicating that Valverde had already written his book eighteen months
after the publication of the book of Servetus and eleven after the
tragic death of the latter. Itmust be stated, nevertheless, that in describ-
ing the pulmonary passage Valverde affirms that he has seen it "many
times when working together with Realdo (Columbus) both in living
and in dead animals" and that no one had ever written about it before
him, an assertion he repeats in mentioning the fact that "in the
pulmonary vein there is blood and not only air, as all who have pre-
ceded me in writing have said." In this latter expression I see an
ominous indication in support of the fact that he had read Servetus.
That Valverde's knowledge on the pulmonary circulation was a recent
onemaybeinferredfromcarefullycomparing hisdescription ofthe lung
passage in 1554 or 1556 and that appearing in the Italian edition of
Valverde's book printed in Rome in 1560. As the role of Realdo
Columbus in all this entanglement is to be discussed later I think it
advisable to begin by analysing the data and arguments presented by
the three authors-Servetus, Valverde, and Columbus-in the four
descriptions of the pulmonary circulation, that is, in Servetus: Chris-
tianismi Restitutio (Vienne, 3 January 1553); Valverde: Historia de la
Composicion del Cuerpo Humano (Roma 1556, with the preface dated
in Rome 13 September 1554); Valverde: Anatomiadel Corpo Humano
(Rome 1560); and, finally, Columbus: De re anatomica (Venice,
1559).
1. MichaelServetus.
He gives the following evidence in support of his belief that the
blood circulates through the lungs:
(a) There is no communication through the septum of the heart,
as is commonly believed-"parietem cordis medium ut vulgo creditur."
In spite of this he adds that perhaps some blood may pass across the
septum-"Licet aliquid resudari possit."
(b) Blood and air are present in the pulmonary vein. As this is
of great importance in understanding the. error of Valverde's first
description, I must give some details of the writing of Servetus. He
mentions that the blood reaches the left ventricle from the right follow-
ing a long duct through the lungs; that the blood mixes with the air
in the lungs-"generatur ex facta in pulmone commixtione, inspiratis
aeris." But after that, he stresses that once this mixture has been
accomplished in the lungs, it passes into the pulmonary vein and there
air and blood are mixed. "A pulmonibus praeparatur, flavus efficitur
avenaarteriosa inarteriam venosamtransfunditur; deinde inipsa arteria
venosa inspirato aeri miscetur."
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From this itmustbe assumed that Servetus thought that the mixture
of air and blood took place in both the lungs and the pulmonary vein,
in short, that the pulmonary vein contained air.
(c) The remarkable calibre of the pulmonary artery-"magnitudo
insignis"-which he thinks "would never have been so large nor
would it have sent forth such a quantity of pure blood from the heart
into the lungs, were it only for the nourishment of the lungs."
(d) In the foetus until the time of its birth, the nutrition of the
lungs is not dependent on the pulmonary artery because of the disposi-
tion of the little membranes of the heart. Servetus calls them mem-
branulas in one place and valvulae cordis in another.
(e) The great number of communications in the lungs between
the pulmonary artery and the pulmonary vein. He calls anastomosis
the channels of union between arteries and veins; this suggests he
had a much clearer insight into the existence of the capillaries than any
of his successors-including Valverde and Columbus-until Malpighi.
2. Juan Valverde, Editio princeps (in Spanish) 1556.
(a) There is no communication through the intermediate wall
of the heart. (Reason (a) from Servetus). He holds to the traditional
view, asServetus did,that "/as.angrealgo masgruesa, quedelventrezillo
derecho del coracon passa al yzquierdo"-"the thicker blood passing
from the right ventricle of the heart to the left" even if he doubts
that any may pass because, he writes, "up to the present I have been
unable to see from where the blood could come"-)"si alguna passa,
porque yo hasta agora no e visto por dode puede passar, empero si
passa ...
(b) The mixture of blood and air takes place in the lungs; but also
in the pulmonary vein where both air and blood are found: "en la
arteria venal sin duda alguna se halla sangre y no aire solo, como
cuantos antes de mi an escrito afirman." "In the pulmonary vein, with-
out doubt, there is blood and not only air as all who have written
before me have said." On this also, he is in complete agreement with
Servetus, both in the right credence that the pulmonary vein contained
blood in it and in the wrong belief that air, as well as blood, was carried
to the heart from the lungs by the pulmonary vein. We shall see how in
the next edition of his work he corrected his misconception, at least in
part.
(c) The direction of the flow of blood in the pulmonary vein is
from the lungs to the heart and not from the heart to the lungs;
this is due to the presence of the "telas" or valves placed at the entry
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of this vein. This is an improvement on Reason (d) of Servetus who
invokes the action of the valves only in the foetus. On the other hand,
Valverde does not mention the existence of communications between
arteries and veins as Servetus had done with his reference to the
anastomosis.
3' Juan Valverde, Second edition (in Italian) 1560.
Reasons (a) and (c) are given exactly as in the previous edition in
Spanish. In (b) we find a most enlightening change; this occurs at the
veryend of the partdedicated to the description of the lesser circulation.
Whereas in the edition in Spanish, Valverde, as I have reported, wrote
that "en /a arteria venal sin duda alguna se halla sangre y no ayre solo
como cuantos antes de mi an escrito afirman" now in the Italian edition
he changes it into "sangue in assai quantita, non qu4che poco-non
manconellihuomini,chenelfeto"thatis,"there isbloodin largequantity
and not only a small amount, both in the adult and in the foetus."
The reference to air in the pulmonary vein has now vanished and
this shows an improvement on both himself and Servetus, and instead,
a mention of the foetal pulmonary circulation has been introduced,
bringing in support of his views an element from Servetus which had
not been mentioned before, even if Servetus referred to the pulmonary
artery, and Valverde does speak of the pulmonary vein.
From the above analysis it appears probable that Valverde had re-
read Servetus and had also performed experiments in animals after the
publication of his first book. He found that no air existed in the
pulmonary vein and that there was no difference on this point between
the adult and foetal circulations.
4. Realdo Columbus, Venice 1559.
In thechapter dedicated to the study of De Corde et Arteriis, p. 175,
we find the following reasons in support of his views on the pulmonary
circulation:
(a) The blood does not enter the left ventricle across the inter-
mediate septum of the heart; this is a great mistake, as "the blood is
carried through the lungs ... This fact no one has hitherto observed
or recorded in writing; yet, it may be most readily observed by anyone."
This is a most disturbing statement; although it is possible that
Columbus might not have known of the existence of the book of
Servetus, he could hardly have been unaware of the book of his pupil
and great friend Valverde. In this book his anatomical authority was
invoked and even if it had been written in Spanish, it had, nevertheless,
been published in Rome when he and Valverde were working there
together.
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(b) The pulmonary vein has both blood and air; he is on this
point in accord with the error of Servetus and with that of the first
edition of Valverde.
(c) There is blood in the pulmonary vein. He is also here in
line with both of his predecessors in the description of the lesser cir-
culation.
(d) The considerable size of the pulmonary artery, which is "multo
maior quam necesse fuerit," exactly like Servetus had postulated. This
reason is not given in either of the first two of Valverde's editions.
(e) Thefoetal circulation is referredto in supportof thepulmonary
passage as is done by both Servetus and by Valverde in Italian; but he
is closer to Servetus than to the latter.
I venture now to think that we have enough data to reconstruct
the succession of events which took place between 1550 and 1560 in
relation to the discovery of the pulmonary circulation. Let me try to
summarise them.
Some time between 1552 and 1554, Juan Valverde de Amusco
read the Libro de Anathomia del hombre of Bernardino
Montafia de Monserrate. He was sorry that a book written in Spanish
conveyed such retrograde anatomical views and decided to contribute to
theenlightenment of his countrymen by teaching them, also in Spanish,
the kind of anatomy he had learnt working with Eustachius and
Columbus, and from his reading of Vesalius' Fabrica; the invocation of
Vesalius in the preface of his book favours this view. In the course of
writing his book Servetus died at the stake in Geneva and, a Spaniard
and a doctor himself, Valverde could not have been indifferent to the
tragedy, mainly since it was already known that Servetus and
Villanovanus, so highly praised as a dissector in 1539 by the teacher of
anatomy, Guntherius, were the same person. A copy of the Christianismi
Restitutio fell into the hands of Valverde and the reference to the
pulmonary circulation struck his imagination and he communicated
this revolutionary passage to his teacher Columbus. For two anatomists
of their knowledge it must have been easy to confirm both on the
cadaver and in animals what Servetus had postulated. It was then that
Valverde incorporated the passage in his book in Spanish; this was
the best way to offer to Spain something that Valverde knew was going
to be lost, such was the danger of being familiar with Servetus' book.
In addition to this, Servetus belonged to the Catalan group of Spaniards,
that is to say, to the "wrong" type of Spaniard. To avoid any suspicion
regarding the sources of his knowledge, Valverde thanked in the
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preface to his book both Vesalius and Columbus, and in describing
the pulmonary circulation, he very cautiously brought in the authority
of Columbus to protect him. As he had acknowledged the sources
of his book with such bona fides when referring to Vesalius and
Columbus, no one could suspect him of plagiarism in respect to
Servetus, who, it must be remembered, was never going to be read in
Spain.
From the moment that the "secret" of Servetus was known to
both Valverde and Columbus, an intimate friendship linked these
two men, even after the death of Columbus had broken the alliance.
Several references have been made in the course of this paper to
the words of respect and admiration that Valverde dedicated to
Columbus and the fidelity with which he divides the paternity of the
discovery with him. The same appreciation is shown by Columbus
towards Valverde in his last writing. In the chapter dedicated to De
Viva Sectione, having paid tribute to some of his collaborators, he
ends by referring to "Excellens Ioannes Valuerdius Anatomices Artis
admodum studius, meign amantissimus." The name of Valverde closes
the acknowledgements. For a man like Columbus, who in the front-
piece of his book presents himself with the title of "Anatomici
Celeberrimi," the affection he expresses for Valverde must have been
very deeply felt. But, in spite of this, he does not hesitate in claiming for
himself something which we have evidence that he could not claim:
namely, that no-one before him had recorded in writing the evidence
for the pulmonary circulation. At least, he knew that Valverde had
recorded it and, very likely, also Servetus. It is perhaps for fear of
being accused of having read Servetus that he is unfair to his best friend,
and for that I think he may be pardoned.
That closes my address but not my interest in this subject. If it
may be said with a reasonable certainty that Servetus was responsible
for the interest of the Italian medical schools in the pulmonary cir-
culation, an interest which made possible Harvey's great work, it is
not yet clear from which sources Servetus received his inspiration. It
could well be that he was acquainted with the work of Ibn-an-Nafis;
Servetus knew Hebrew and perhaps even Arabic. If a manuscript of the
Arabic writing had fallen into his hands he would have been impressed
as Valverde and Columbus were with his writings. So far, evidence
is lacking, but it would be interesting to study the theological beliefs of
both Ibn-an-Nafis and of Servetus and other possible similar views on
other points, to support the contention that Servetus had read the
Arabic work.
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It has been said, I think without reason, that Servetus had in-
sufficient anatomical training to be responsible for such a grandiose
conception. I do not think this is right. He explains the reasons why
he thinks the blood is carried through the lungs; all except one-the
existence of air in the pulmonary vein-which, by the way, is the
only error, arebased on the anatomyof the cadaver (lack of communica-
tion through the intermediate wall, calibre of the pulmonary artery,
numberofcommunications between arteries and veins in the lungs, etc).
He had worked as a partner and an equal with Vesalius and he has
been praised as a dissector by Guntherius. In addition to this, he was
both a great thinker and an incorrigible heretic. He had thus all the
required conditions to be a heretic in science as he had been in theology.
And because in the anatomical field he could study and think about
tangible facts instead of dwelling on the products of his feverish
hallucinations, he produced in a page and a half the work of his life.